Purpose -This paper aims to explore the practice of quality management framework as a strategic tool for public management. Design/methodology/approach -The paper starts with a basic process-based model; it then enhances the model with the quality management principles for continuous improvement. With identification of concerned factors from the literature, it examines their usefulness in the quality management system. Findings -An empirical analysis on the framework identifies eight factors: factual approach to decision making, use of quality tools, customer focus, leadership, involvement of people, process approach, mutually beneficial supplier partnership and internal results. The framework shows that leadership and customer focus are much more important than previously anticipated for successful implementation of quality management system. Research limitations/implications -Managers in public organizations must realize that all high performance organizations, whether private or public, are by principle customer-driven. In addition, it is imperative for them to enhance their leadership as it is essential for effective quality improvement. Originality/value -While the effect of adopting a quality management system on organizational performance has been well documented, the underlying mechanism about how the system works has yet to be empirically identified. This paper contributes to the literature by addressing such a gap and presenting a causal model for quality management principles.
Introduction
Organizations are similar in a way that they are all keen to adopt the best practice in work settings. Total quality management (TQM) and ISO 9001 quality management system are standards set for improving performance through quality management. The International Organization for Standardization (2010) reports that 982,832 organizations have been certified to ISO 9001 in 176 countries and economies and the number of certificates issued to public organizations has been increasing steadily over the past two decades. Indeed most government agencies and public organizations today would look for ISO9001-compliant suppliers when they award contracts. Studies related to organizational performance and implementation of quality standards in public organizations have been conducted in the USA (Kapucu et al., 2011; Milakovich, 1990) , the UK (Douglas et al., 1999) , The Netherlands (Singels et al., 2001) , Australia (Singh and Mansour-Nahra, 2006; Navaratnam and Harris, 1994) , Taiwan and other Asian countries (Chu et al., 2001; Ham and Williams, 1986; To et al., 2011) . The results of these studies on public organizations are consistent with those reported in private organizations (Abraham et al., 2000; Chow-Chua et al., 2003; Dawson and Patrickson, 1991; Hendricks and Singhal, 1997; Lee, 2005; Lee et al., 2009; Li et al., 2001; Reed et al., 1996) .
Unfortunately, there is a dearth of research confirming how the system works. Kapucu et al. (2011) propose a specification of building blocks for high performance organizations while Kanji (2008) presents a system for measuring business excellence. Yet little empirical evidence has been available to support those ideas. Without a thorough understanding about how the relationships between quality subsystems (or management principles) are related, practitioners are likely to face difficulties in diagnosing problems and allocating resources to maximize performance. Also it would be a challenge to assess the implementation of quality management principles due to the lack of standardized measurement scales. To solve this problem, a number of researchers (Conca et al., 2004) have adapted the TQM survey items from Ahire et al. (1996) , Grandzol and Gershon (1998) , and Rao et al. (1998) while others (Yahya and Goh, 2001) Therefore, the objectives of this research are to review the characteristics of ISO quality management principles and to propose a causal model that links quality management principles logically. The causal model was tested using the responses collected from managers and executives working in public organizations in Macao, China. The paper concludes with discussions about the implications, limitations and future research of the study.
Literature review and hypotheses development
The early version of ISO 9001 served as a guideline for manufacturers and engineering companies to produce goods with consistent quality. It was a family of standards that:
. defined the guiding principles of quality management;
. listed the certification requirements; and . provided guidelines on how to establish systems for managing procedures, processes, and product quality.
The system comprised of three standards (ISO 9001:1987 , ISO 9002:1987 and ISO 9003:1987 for quality management and facilitated the manufacturing industry's day-to-day activities. The standards were updated in 1994 with emphases on quality assurance via preventative actions, use of statistical techniques, and consideration of a process approach (Zhang, 1999) . However, it was difficult to apply the 1987 and 1994 versions in service-oriented organizations because certain critical elements were poorly linked to service organizations' activities (Magd and Curry, 2003 (1) customer focus; (2) leadership; (3) involvement of people; (4) process approach; (5) system approach to management; (6) continual improvement; (7) factual approach to decision making; and (8) mutually beneficial supplier partnership (ISO, 2011).
ISO 9001:2000/2008 takes a process-orientation approach and adopts the Deming cycle of plan-do-check-act (Seaver, 2001) . Within this framework, activities in organizations can be considered as chains of interlinked processes. The public sector is of particular interest since in this sector organizations are of considerable scale and are subject to the policy laid by the corresponding jurisdictions and citizens who have the ability, through political means, to influence the policy (Kanji, 2008) . Also most policies and ISO 9001:2000/2008 implementations are administered top-down, how to execute such a quality system and make better public management decision is crucial for everyone. The process-based quality management system (QMS) model is shown in Figure 1 . This system covers four of the eight main clauses of ISO 9001:2000/2008 related to the implementation of the process approach.
. Management responsibility (Clause 5 as described in ISO 9001:2000 ISO 9001: /2008 . This clause emphasizes top management commitment on quality products and services. Top management shall establish the quality policy, plan major activities and define goals for keeping and improving all aspects of QMS in the organization. As illustrated in the clause, one major management responsibility is "leadership." Kapucu et al. (2011) stress that this and customer focus are of particular importance to performance improvement.
.
Resource management (Clause 6). This clause covers the management of people, infrastructure, equipment, material resources, information, financial resources, and suppliers. To achieve conformed services, resource management shall focus on the assignment of competent personnel, training, provision of adequate facilities and work environment. In addition, partnerships with suppliers and involving suppliers in design and development activities are also critical in implementing ISO 9001:2000 ISO 9001: /2008 . In short, this clause can be represented by two quality management principles as defined in ISO 9001:2000/2008: "involvement of people" and "mutually beneficial supplier relationship."
. Product/service realization (Clause 7). This clause deals with processes related to customer requirements, design and development of products, services, and the control of production and operational processes. Thus, "process approach" and "factual approach to decision making" are the two quality management principles covered in this clause.
. Measurement, analysis and improvement (Clause 8). This clause concerns with the conformity of semi-finished and finished products and services, conformity of production and/or service delivery processes and management systems, and continual improvement of all processes in the QMS. To this end, applicable methodologies such as statistical process control and quality planning tools shall be utilized to collect and analyse the information collected from various sources. Eventually, the application of this clause should lead to continuous improvement of QMS. Although none of the eight quality management principles of ISO 9001:2000/2008 can properly represent this clause, the use of quality tools as described in the TQM literature (Besterfield et al., 2003) could be a proxy indicator and it covers the use of quality assurance tools, quality planning tools, and quality management tools.
At the centre of Figure 1 is the principle of system approach to management. This principle oversees and coordinates the above clauses. It also helps to monitor performance for continuous improvement over time.
One way of accurately assessing the effectiveness of the system would be by conducting a longitudinal analysis (Kanji, 2008) . However, for on-going business with diverse experiences and levels of implementations across organizations, such approach would not be feasible. An alternative would be to employ a cross-sectional approach that takes measurements at a snapshot in time. The measurements may comprise of indicators concerning internal administration efficiency (O'Neil, 1998; Chen et al., 2001) , cost of quality (Besterfield et al., 2003) , and employee turnover rate (Guimaraes, 1997) .
In fact Taylor and Parkinson (1998) and de Waal and Nhemachena (2006) suggest that staff and internal results could serve as a suitable proxy indicator of organizational performance especially for public sector organizations. Figure 1 illustrates the relationships between the eight quality management principles and the process-model of ISO 9001:2000 ISO 9001: /2008 . Based on this model, the following hypotheses are proposed:
Hypotheses formulation
H1.1. Leadership is directly positively associated with involvement of people.
H1.2.
Leadership is indirectly positively associated with involvement of people through mutually beneficial supplier partnership.
H1.3. Involvement of people is positively associated with (a) process approach and (b) factual approach to decision making.
Measurement and analysis are critical to monitor the correctness of decisions. In this case, the concept of factual approach to decision making would depend on the use of different quality tools to analyse facts and related data. However, process approach is not related to measurement and thus, the following hypothesis is formulated:
H1.4. Factual approach to decision making is positively associated with use of quality tools.
The use of quality tools is likely to increase the chance of making the right decisions and improving organizational performance, i.e. staff and internal results (Zhang, 1999) . Hence, the following hypothesis is proposed:
H1.5. The use of quality tools is positively associated with staff and internal results.
For better presentation, the original QMS is transformed and presented in Figure 2 . It ends with staff and internal performance under the conceptual model. The bold arrows represent the hypotheses described above. The above hypotheses are developed based on the basic process-model only. The relationship between quality management principles should also be explored. Customer focus is the primary driver for establishing QMS. In the service sector, customer-contact employees play a significant role in creating and delivering quality services (Bowen and Lawler, 1992; Bowen and Schneider, 1993; Hartline and Ferrell, 1996) . Yet customer-contact employees, especially in the public sector, are necessary but not sufficient to provide the required services most of the time. Strategic partners and suppliers of the organizations also play important roles in supporting services. Therefore, the following hypotheses are formulated.
H2.1. Customer focus is positively associated with (a) involvement of people and (b) mutually beneficial supplier relationship.
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Leadership is not only about people but also the establishment of processes and proper decision making procedures (Betts, 2004) . It is a driving factor for management by facts and works as a process (Kanji, 2008) . In this connection, the following hypotheses are proposed.
H2.2.
Leadership is positively associated with (a) process approach and (b) factual approach to decision making.
Besides the provision of semi-finished products and services for input, suppliers should also provide accurate and reliable information to public organizations for decision making in a properly managed supply chain (Lee et al., 1997) . Therefore, the following hypothesis is formed.
H2.3. Mutually beneficial supplier partnership is positively associated with factual approach to decision making. Pfannerstill (2006) suggests that desirable results can be better achieved when activities and related resources are managed as a process. In addition, ISO 9001:2000/2008 states that factual approach to decision making is related to "effective decisions that are based on the analysis of data and information." Thus, the following hypothesis is proposed.
H2.4. Process approach and factual approach to decision making are positively associated with (a) staff and (b) internal results.
Methodology

Sample
Survey data were collected from the public sector of Macao, China. Among the 134 private and public organizations certified to ISO 9001:2000/2008 in Macao, 27 of them were public organizations and their employees were the target population of our study. These organizations were selected because on one hand, their customers are citizens and on the other hand, these organizations have diverse background and different Churchill (1979) and Ping (2004) . Phase 1 of the methodology focuses on domain specification. In this study, it was realized by conducting a literature review on ISO 9001:2000/2008. Domain experts were involved in reviewing the draft questions and they examined the appropriateness of the questions for evaluating the ideas as described by the ISO documentations. In Phase 2, dimensional identification, measurement items were grouped around the dimensions depicted in the ISO 9001:2000/2008-QMS model. The initial generation of items included the eight quality management principles and the use of quality tools. Phase 3 deals with content and face validity. ISO provides typical examples when quality management principles are employed. During this phase, items quoted in the ISO quality management document (ISO, 2011) were adapted and endorsed by two domain experts who participated in in-depth interviews. This ensures the content validity of the instrument, i.e. the degree to which an instrument represents a correct sample of the theoretical content domain of constructs (Nunnally and Bernstein, 1994) . The result of the process was an extensive list of 61 items. To reduce the number of items, Delphi technique (Anastasi, 1988) was employed and ten practitioners from different ISO 9001:2000/2008 certified public organizations were invited to comment on the original list. A number of items were excluded or deleted with consent and the refined instrument was subject to a pilot test from managers or executives in 45 service organizations (Lee et al., 2009) . Based on the comments and the pilot test, some items were eliminated from the list including the principle for "Continual Improvement", "System Approach to Management" (which was found similar to items in "Continual Improvement"), and "Customer Feedback" (which covers the improvement on customer satisfaction and organizational image). Similarly, the item on "The organization uses check sheets to collect data." was removed from the list because this process is no longer practiced.
The final measurement scale was an instrument of 30 items covering seven quality management principles and eight items covering the use of quality MD 50,3 tools. The Appendix (Table AI) shows the 38-item scale measuring ISO 9001:2000/2008 implementation and the use of quality tools as well as a 4-item scale to measure organizational performance. All items were measured in a seven-point Likert scale. Phase 4 involves data collection.
Results and analysis
Out of the 360 questionnaires distributed to the 18 public organizations, 120 completed questionnaires were returned, yielding a response rate of 33.3 per cent. Of these respondents, 101 of them (84.2 per cent) were working in organizations employing more than 200 staff. All participating public organizations have a history of five years or above and around two thirds of them have been in operation for over 20 years. 13 of the public organizations have received the ISO9001 certificates for five years or more.
The dimensionality of the scale was assessed by principal components analysis (Hair et al., 2005) . Table I ) presents the results for the seven quality management principles and the use of quality tools using varimax with Kaiser Normalization. Nine components were identified. Rotation converged in 13 iterations and seven principal components emerged with each containing three or more items. The results left two orphan items. For this principal components analysis, 14.4 per cent of the total variance could be explained by the first component, implying the problem of common method bias is unlikely to arise (Podsakoff and Organ, 1986) . Thus, the identified components were considered acceptable for subsequent analyses.
Items of each identified component were then subject to reliability tests as shown in Table I . Most values of the corrected item-total correlation are greater than 0.5, reflecting the usefulness of an item as a measure of the respective construct. For the very same reason, the last item of component 5 should be eliminated (Trochim, 2001) . Among the seven identified components, most of them emerged as originally expected and "System approach to management" dissolved into other components. The left column in Table I shows the groupings with their factor numbers. The reliability of all seven components is considered acceptable with a 0.7 Cronbach's alpha benchmark (Litwin, 1995) . All eight items under the use of quality assurance tools and quality planning and management tools (Besterfield et al., 2003) were factored into one component with a high Cronbach's alpha value. The organizational performance construct, represented by Staff and Internal results, was also subject to reliability test. Its Cronbach's alpha value is 0.837 and the values of the corrected item-total correlation and factor loadings ranged from 0.516 to 0.830 and 0.710 to 0.908, respectively. Thus, the reliability of this construct is also considered acceptable. Table II shows the descriptive statistics and correlations between the constructs. Correlations between the constructs do not exceed 0.8 which primarily implies discrimination (Bagozzi, 1994) . To further test for discriminant validity, the extracted and shared variances were compared. For each construct, the percentage of variance extracted should exceed the construct's shared variance with every other construct (i.e. the square of the correlations). This condition is satisfied for all constructs as presented in Table III . For example, the extracted variance for Customer Focus is 0.676, exceeding its maximum shared variance of 0.541 with Management. Note: * Correlation is significant at the 0.01 level (two-tailed) Notes: * Correlation is significant at the 0.05 level; * * correlation is significant at the 0.01 level; * * * correlation is significant at the 0.001 level Model 10 shows the effect of Factual approach to decision making on the Use of quality tools. Model 11 is a dummy model and does not bear a significant F change from Model 10. Model 11 shows that Process approach is irrelevant to the Use of quality tools as argued in the hypothesis formulation.
Model 12 in principle confirms the relationship between the Use of quality tools and Internal staff performance. Model 13 shows that Process approach to decision making is indeed a highly influential factor for Internal staff performance. The insignificant F change of Model 14 shows that Factual approach to decision making is unimportant for performance improvement (i.e. H2.4(b) not confirmed).
Discussion
Decision makers are sometimes more concerned with organizational issues than customers' and employees' needs (Duxbury and Haines, 1991) . Ironically, in the principal component analysis, items of "System approach to management" dissolved into other constructs. This suggests that practitioners seem to have a rather vague idea about "System approach to management" and therefore decision makers in the public sector should not focus solely on high level organizational issues. Instead the analyzed results suggest that more attention should be paid to leadership, customer focus, and quality or continuous improvement culture (Abraham et al., 2000; Kanji, 2008) . Specifically in the analysis, "The organization continually improves the system through measurement and evaluation" was grouped into the customer focus which is an important concept in ISO 9001:2000 ISO 9001: /2008 [. . .] (an organization should) aim to enhance customer satisfaction through the effective application of the system, including processes for continual improvement of the system and the assurance of conformity to customer and applicable regulatory requirements. In sum, the study validated the process-based QMS model for public organizations and illustrated the links among quality management principles. MD 50,3
Conclusion and managerial implications
The findings of the study suggest that the evaluation of ISO 9001:2000/2008 can be based on its quality management principles. The analyzed results indicate the importance of leadership and customer focus (i.e. human factors) in implementing a quality system. In line with Kanji's Business Excellence Measurement System (2008), leadership is confirmed as the primary driving force for quality improvement. Leader attitude would promote the successful deployment of other quality management principles, resulting in better management decision making and positive internal performance. The model developed in the study shows that the quality management principles are inter-related and the focus of implementing quality management principles should follow a logical manner. Certain confirmed hypotheses generated from the additional considerations suggest the importance of upstream variables. For instance, both Leadership and Mutual beneficial supplier relationship positively influence Factual approach to decision making and the former plays a more important role than the QMS-dictated Involvement of people. This shows that Kanji's Business Excellence Measurement System (2008) turns out to be a credible system. Public organizations, thus, should pay more attention to this antecedent -leadership -in order to implement Factual approach to decision making. This will also lead to the successful implementation of other ISO 9001:2000/2008 principles downstream and eventually to better management decision making and internal performance. Public organizations are advised to invest resources on staffing and training their leaders.
Similarly, public organizations must realize that service excellence is customer-driven. A customer-focused culture must be instilled into the mindset of every employees particularly frontline-employees.
Moreover, public organizations may also strive to strengthen the implementation of Process approach to decision making since it is an important factor for internal results. This, as shown in the analysis, can be enhanced by Leadership and People involvement. However, process itself is passive and success depends on the human factor. One way to achieve this would be by articulating a focused purpose in a project. A process approach such as Ishikawa's cause and effect method to create quality objectives would be helpful in this respect (Owens, 2005) .
Limitations and future research
Like other cross-sectional self-reported studies, the current study has two major limitations. First, a cross-sectional study cannot reveal changes on the implementation of ISO 9001:2000/2008 over time. Therefore a longitudinal approach would be desirable in future research in order to assess ISO 9001:2000/2008 implementation over time. Second, it is possible that data from a self-reported study with a relatively small sample size may be affected by non-response bias. Despite this, two-thirds of all ISO 9001:2000/2008 certified public organizations in Macao participated in our study and with the many validity tests, the sample was found to be reasonably representative and valid for the public sector. Nevertheless, the manufacturing-based industry and private service organizations may behave differently. Therefore a much larger scale of survey should be conducted in order to generalize the applicability of the QMS model across industries. Future research may also examine the links with other quality-related variables such as failure rate or organizational performance, or even expand the measurement model to investigate other quality systems. Quality management framework
